The potential uses of human embryonic stem cells (hESCs) in regenerative medicine and developmental research has made stem cell biology one of the most fascinating and rapidly expanding fields of biomedicine. Alongside the wealth of knowledge accumulating in many aspects of hESC research is a growing collection of novel techniques and experimental systems that represent the fundamentals of hESC biology. Human Embryonic Stem Cell Protocols is the latest in a recent spate of published compilations of hESC protocols that are serving the needs of a growing user base. The main focus of the book is on the basic essentials of hESC culture, including how to derive, maintain and characterize hESCs, thus making this collection an invaluable resource for nascent researchers entering the field. However, this text can also serve as a practical and useful laboratory reference for the more experienced researcher, since they may find it helpful to compare their culture methodology with that of other experts in the field.
The book presents 22 chapters from an international group of experts in the field, who openly describe in detail their protocols for hESC culture and maintenance, including blastocyst culture and hESC derivation, maintenance on feeders and feeder-free conditions, and the standard set of assays to analyze the pluripotency of hESCs. These lucid and helpful explanations of hESC culture methods are supplemented by chapters on several cutting-edge techniques that can be productively applied to hESCs, such as Massively Parallel Signature Sequencing analysis and the design and interpretation of microarray data for stem cell characterization. Each chapter begins with a general introduction on the principles behind the techniques and is followed by very detailed step-by-step instructions, illustrations, charts, material lists and tips on anticipated results. The protocols are well annotated and descriptive, and provide ample detail to allow the reader to perform the experiment. The illustrations and figures in the book are presented in color on an accompanying CD-ROM, while the photomicrographs and figures in the book are printed in black and white. This unfortunately detracts somewhat from the visual appeal and utility of the book. The book also touches on a few of the most cutting-edge applications of hESCs in regenerative medicine, such as methods for studying tumor-induced angiogenesis using 'confrontation cultures' of stem cells, and approaches to the differentiation and characterization of particular cell types like hematopoietic and neural progenitors. These more advanced protocols are somewhat superficially described, and may only apply to those expert investigators whose interests lie in these specific specialized areas. Since most of the book is dedicated to the fundamentals of hESC maintenance and characterization, the target audience of hESC researchers would gain immensely from chapters describing methods for gene delivery into hESCs, techniques that a broad range of hESC investigators would benefit from irrespective of the research specialty. While a single chapter does exist for the genetic manipulation of hESCs, it is very general, and only a protocol for the transfection of hESCs by chemicalbased methods is described in detail. There was a significant amount of repetition throughout the book, as most authors introduced their own method of hESC culture at the beginning of each chapter. The addition of a summary chapter that would compile, assess and compare all the different basic techniques of hESC culture and maintenance presented in the book would have been very helpful to the reader, who may find it challenging to choose a method that best fits their needs from among the many that were offered.
Human Embryonic Stem Cell Protocols is designed to provide a collection of the essential methods in hESC culture and maintenance while touching on a few of the most advanced applications of hESCs in the field today. This book makes a laudable attempt to address the need for a set of defined and reproducible techniques, and it indeed has compiled a comprehensive set of valuable protocols from leading research labs in the world. However, hESC researchers should appreciate the scope and variability in the methods that exist, and that common practices are yet to evolve in many basic areas of hESC research. This book is a valuable resource for hESC investigators who hope to expand their understanding of the manipulation of hESCs. The field is developing rapidly and will surely benefit from updated collections in the future.
